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Abstract 
Cultivar preference/nonprefercnce for feeding is one of the components of resistance to the sorghum head 
bug, C'o1ocori.v (1r7p.c.tr~tu.T Lethiery (Hemiptera : Miridae). IS 2761, IS 9692, IS 17610, IS 17618 and IS 
17645 were not preferred by the adults of C'. ririgu.7toiu.v under multi- or two-choice conditions. However, 
cultivar prcfcrence was not evident under no-choicc tests or headcage conditions. 
Rcduced oviposition is an important conlponent of resistance to head bugs in IS 17645, IS 17610 and 
IS 17018. Post-embryonic dcvelopnlent was extended by 1-7 days when nymphs were fed on these 
gcnotypcs. Fifth instar nymphs and adults had lower weights when reared on IS 17610 and IS 9692. 
Nymphal survival was relatively lower on IS 0597, IS 17610 and IS 17645. 
1-'ourth instar nymphs Mere relatively Icsb efTcicnt in food utilization when fed on grain of IS 2761 and 
IS 6983 as compared with thc susceptible cultivars CSH 5 and Swarna. Stage of grain development 
influenced thc indices of consumption ;und i~t i l i~at inn of food by head bugs. Consun~ption index (CI) and 
growth rate was lower on 20-day-old grain of IS 7761 as compared with 12-day-old grain. 
Introduction 
Sorghum, Sorghum hicolor (L.)  hloench is an 
important cereal crop in Asia, Africa, and Latin 
America. Mirid head bugs (Criloc~~ri.~ I I I ~ L ~ . T I I I I U S  
Leth., Crconticrd~~.~ prrllidzrs Ramb., Euri:s!,.lu.s 
it?zt~i~~.uIritu.~ Odh. and C'an~pj~lon~nicri spp.) 
(Hemiptera : Miridae) arc major pests of sorghum 
grain in Asia and Africa. C. un~u.rturu.~ is the pre- 
dominant species in India (Shar~na,  1985). and 
damage by this species was found to result in yield 
loss of 55-88')" (Sharma & Lopez, 1989) at 
ICRISAT Center. In different parts of India, 
avoidable losses of 6.6-842, have been computed 
(Leuschner & Sharma, 1983). Adults and nymphs 
suck sap from the developing grain, which remain 
unfilled, shrivel, and in severe infestations, 
become completely chaffy. 
Among the various pest control methods, host 
plant resistance is an important component in 
head bug control (Sharma & Lopez, 1990). The 
identification of sources of resistance and the 
knowledge of different ~nechanisnls involved are 
essential for increasing the levels and diversity of 
resistance, and transferring such resistances into 
high-yielding cultivars. This paper reports the 
studies conducted at ICRISAT Center, India, on 
the mechanisms of resistance in sorghum to 
C. angusfatus. 
Materials and methods 
Cultivar prejkrence. To study the differences in 
cultivar preference to adults under multi-choice 
field conditions, a set of 10 cultivars was planted 
in the field in 4-row plots (4 m long, ridges 75 cm 
apart, and 10 cm spacing between plants) with 
three replications in a completely randomized 
block design. Normal agronomic practices wcre 
followed for raising the crop (Shnrma bi Lopez, 
1990). Head bug preference:'nonpreferencc was 
measured as the number of head bugs attracted to 
the panicles of different genotypes at the pre- 
anthesis stage, when the adult head bugs select 
their host plant for oviposition and feeding. Fivc 
randomly selected panicles per plot were sampled 
in a polyethylene bag (30 x 45 cm) at pre- 
anthesis. This procedure was repeated at the milk 
stage (15-days-after anthesis). The former meas- 
ured cultivar preference and acceptance for ovi- 
position and feeding, while the latter also meas- 
ured the extent of oviposition, cultivar acceptance 
for feeding and antibiosis. Head bug population 
build up was also studied under no-choice condi- 
tions in the headcage to differentiate between 
preference and other mechanisms of resistance. 
Five randomly selected panicles per plot were 
caged with 10 pairs of head bugs per panicle at the 
pre-anthesis stage. Head bug numbers were 
counted 20-days-after infestation (Sharma & 
Lopez, 1990). 
Cultivar preference was also studied under 
laboratory conditions by using a transparent 
cylindrical enclosure (50 cm diameter, 50 cm 
high). Sorghum panicles at the pre-anthesis or 
milk stage were placed vertically inside the 
container in I00 ml conical flasks containing 
water. Adults which had been reared on CSH 1, 
a susceptible cultivar, were placed in the center 
of the container and allowed to select their host 
plant. Fifty pairs of adults were released in each 
test. Each experiment was repeated 10 times. The 
number of head bugs found on the panicles of 
each genotype were recorded after 12 h. The posi- 
tion of cultivars was changed in each test to avoid 
position effects. 
During the 1986187 postrainy season, cultivar 
preference was studied under multi- and two- 
choice conditions. Under multi-choice condi- 
tions, six cultivars wcre offered to the head bugs 
at the 50°;, anthesis or milk stage. The panicles 
werc covered with a muslin cloth bag to avoid 
direct contact between the insect and the host 
plant. The panicles were held vertically in a 
100 ml flask containing water. Fifty pairs of head 
bugs were released in the center of thc container 
and the number of bugs found on the covered 
panicles of each genotype was recorded after 4 h. 
Under two-choice conditions, panicles of a less 
susceptible gcnolypc (IS 2761, IS 17610, IS 
17618 or IS 17645) and the susceptible check, 
CSH I .  werc offered to the bugs in thc container. 
Other experimental details wcre as described 
earlier. 
We also studied the cultivar preference of fifth 
instar nymphs to the 15-day-old milk grain. The 
grain of a resistant (IS 2761 or IS 1761 8) and a 
susceptible cultivar (CSH 1) were offercd to thc 
bugs in doublc- or no-choice tests. Undcr no- 
choice conditions, milk grain ofonly one genotype 
were placed in the center of thc petri dish. The 
number of head bugs found on each genotype 
were recorded after 4 h. The experiments were 
repeated 5-10 times, and cultivar position was 
changed in each experiment. 
O o o i  C'. ungu.statu.s lays its eggs inside the 
spikelets at or before flowering. There is a wide 
variation in spikelet characteristics such as glume 
length, glume hairiness, grain hardness and glume 
coupling, and these traits may affect the suitability 
of a genotype for oviposition. Oviposition of 
C'. L I ~ ~ U . F / U I U ~  was studied on eight genotypes in 
1983 and on seven genotypes in 1984-85. Five 
pairs of head bugs were confined per panicle at 
the pre-anthcsis stage in a headcage (Sharma & 
Lopez, 1990). Fivc randomly sclected panicles 
of each genotype were caged for 3 days under field 
conditions during the 1983 rainy season. Therc- 
after, panicles were brought to the laboratory and 
250 randomly selected spikelets werc dissected 
under a 10 x nlicroscope. The number of eggs 
and thenumber of florets with eggs were recorded. 
During the 1984-85 rainy and postrainy seasons, 
20 fenlales were confined with the panicles for 
three days as described above, and 500 spikelets 
selected at random were observed for oviposition. 
Antihiosi.~. Studies on the post-embryonic devel- 
opment of C'. ringu.s/ofu.r were conducted on five 
less susceptible and three highly susccptiblc 
cultivars under laboratory conditions (27 5 1 'C  
and 65 2 So,,  K.H.). Panicles of CSH 1 were 
caged with 10 pairs of head bugs per panicle at the 
prc-anthesis stage for 3 days in the field. Five days 
after infestation, the panicles were taken to thc 
1:iboratory. Newly emerged 1st instar nymphs 
were collected from these panicles, and individu.. 
ally confined with 15-day-old milk grain of dif- 
ferent genotypes in a glass vial (2.5-cni diameter. 
10-crn long). The vials were closed with a cotton 
plug. There were 30 insects under observation in 
cach genotype. Food was changed every day. 
Data were recorded on the duration of post- 
embrjonic development and the mass of fifth 
instar nymphs and adults. 
Survival of first instar n)in~phs was studied o n  
seven genotypes under field conditions. One 
hundred, 250, and 500 n!.mphs per panicle were 
confined with thc paniclcs of different genotypes 
at the complete-anthesis stage (6  d a j s  after anthc- 
sis) which coincides with the cnlergence of first 
instar nymphs under natural conditions. Five 
randomly selected paniclcs were infested at each 
Icvel in cach genotype. The number of head bugs 
surviving on each genotype were recorded after 15 
days. 
Con wrnptron ~ n d  ut111:atrorl o/ food Ind1ce4 of 
food consuniptlon and ut~l iza t~on (CI = con- 
sumptlon ~ndex,  ECI = e f i c ~ e n c j  of convcrslon 
of Ingested food into body matter, and 
GR = grouth rate) were computed on a wet 
height b a s ~ s  (Shun la  & Agarwdl. 1982. 
Waldbauer. 1968) Consun~p t~on  and u t ~ l ~ z a t ~ o n  
of food by the fifth-instar n jmphs  were \ tud~ed on 
15-day-old gram of two moderately reslst'int (IS 
6984 and IS 2761) and two suscept~ble (CSH 5 
and Swarna) cultwars, grown under field condl- 
tlons as described above. Panicles tagged at 50n,  
an thes~ \  were exclsed 15-days-after flowering and 
brought to the laboratory. Fifty grains were picked 
out randomly from the mid-portion of the panicle, 
and weighed immediately on a Mettlar (R)  
balance. Ten pre-weighed 4th-instar nymphs, 
starved for 4 h, were confined with the food for 
48 h. Bugs were confined with the grain in a petri 
dish (7.5-cm diameter). T o  maintain grain tur- 
gidity and minimize natural loss of water, a filter 
paper moistened with 1 ml distilled water, was 
provided in the petri dish. An aliquot of 50 grain 
was similarly kept in a petri dish, but without 
bugs, to serve as a control to compute natural loss 
in grain weight. The tests were repeated 10 times 
for each genotype per treatment. Food utilization 
indices werc also computed for IS 6984, IS 2761 
and CSH 5 on 12-, and 20-day-old grain. Other 
experimental details were the same as described 
before. 
Stcrti.~ricnlana!\:ri.r. Data werc subjected to anal- 
ysis of variance to compute standard error of 
mean. Least significant difference ( L S D )  was 
used to con~parc  treatment means. Data on ovi- 
position was converted to square root values and 
then sub,jected to analysis of variance to minimize 
the coeflicient of variance. Various indices on 
consun~ption and utilization of food were com- 
puted as described by Waldbauer (1968) and as 
adapted for fresh weight basis by Sharma & 
i2garwaI ( 1982). 
Results 
Culfivnr pr~;/€rc~?c-e. There were significant dif- 
ferences between genotypes in head bug numbers 
recorded at panicle emergence (Table 1). Four 
genotypes (IS 1335, IS 17610, IS 17618 and IS 
17645) were relatively less preferred than the 
susceptible checks C S H  1 and/or CSH 5. Five 
lines (IS 61, IS 2761, IS 17610, IS  17618 and IS 
17645) had lower head bug population ( < 52 bugs 
per panicle) than the susceptible checks (106-1 15 
bugs per panicle) at the milk stage under natural 
conditions. However, only three lines, IS 17610, 
IS 17618 and IS 17645, had lower head bug popu- 
lation build up under no-choice conditions in the 

Under two-choice tests, IS 2761, IS 9692, IS 
176 10, IS 17618 and IS 17645 were significantly 
less preferred than the susceptiblc check, CSH 1 ,  
at the half-anthcsis and milk stages (Fig. 3). 
Nearly 70", of bugs released responded to the 
sorghum panicles. 'This further confirmed the dif- 
ferences in culti\.ar nonprcfcrence observed ~ ~ n d e r  
multi-choicc conditions. 
HALF-ANTHESIS 
5 100, MILK STAGE 
F ~ K ,  .l. Relative prcfcrer~ce of C', r r r ~ , q ~ c . \ / u t ~ r . t  rldults to f i ~ e  
sorgh~lnl genotypes 111 relation to tllc susccptible check, <'St1  
I ,  llllder two-cholcr collditlons (postralny season. IoXh'87).  
TWO-CHOICE NO-CHOICE 
k ig .  I. Kolatlve prckrcncc of the fifth-instar nymphs of 
('. t r i ~ p u \ ~ c ~ ~ ~ i . c  under tuu- and no-cholce cond~tiorls to the milk 
ra111 ol t11rce gcnotypcq (postraln), scaaon. 1986 87). 
l lndcr two-choice tests. both IS 2761 and IS 
176 1 8 u cre significantly less preferred by the 
nymphs than the susceptible check CSH 1 
(Fig. 1). l lead  bug rcsponsc was 73-93",, in dif- 
ferent tests. llnder no-choice conditicms, the dif- 
ferences in bug response to the panicles of rela- 
tively resistant and the susceptible culti\jars were 
less pronounced, indicating that the culti\,ar non- 
prcferencc tcnds to break down under no-choice 
conditions. Nymphal response to sorghum p a i n  
was 69-84", 
i o i i o i .  The number of eggs laid was lowest 
in IS 176 10 (9 eggs per 250 spikclets) during the 
1983 rain) season (Table 2). IS 17610 and IS 
17045 had relative11 fewer florets with eggs ( < 9  
spikelets with eggs per 100 spikelets compared to 
18-19 in CSH 5 ,  CSH 9, and Swarna). In  further 
tests during 1984-85, IS 17645 was less prcferred 
for oviposition than the susceptible checks 
(Table 3). Extent of oviposition seems to be an 
in~portant  factor in cultivar susceptibility to head 
7ohlc 2 .  Ovlposition hchav~or of C'aloc~orir n~rplt.srcrrus on six 











SF ( 2 )  
(.\' ( ",> ) 
No. of eggs 
250 floret> 
No, of' florets with 
eggs, 100 florets 











Tohle 4. Post-embryonic developmc~it of C. clnKuslorlr l.cth. 
on eight sorghum cultlvars. ICRISAT Center, postrainy 
scason I985,86 
- - - - - - 
Cult~var I)evelop~iicntal Mass (g) Sex ratio 
period (days) -. - ~. 
5th instar Adult $2 : d 
-~ .- - .- 
CSH 1 0.3" -. 3 6'1' 3.8' 1 : 2.0 
CSH 5 9.3.' 2.4"' 3.5"' 1 . 1 4  
CSl-19 9.3,' A,. 3 8' 3.4"" 1 : 1.3 
IS1761 9.4,' 1 .Y"" 3.0h"' I : 0.5 
IS 17618 U.4" -. 3 1 t,' 3.Ohc<' I : 0.0 
IS 9602 9.7" 3 1)"" -. 1.5 . lh  I : 0.0 
IS 17645 10.3'' ?.O"h 3 ~ , ' l "  . I : O . ?  
IS 17610 11.0' 1.7,' 2.2.' I . U.0 
Mean 4.70 2.2 1 3.0 
Flgures In parentheses are square root rransforrnal~or~s. ST. ( & )  0.176 0.127 0.223 
F~gurcs followed by the same letter in a colunin are not V ( 7.90 25.10 31.30 
significantly different at P < 0.05.  
- -  -  - - - - - .- -- .- - - 
f:~gurcs fi~llowed h! the s:rrlie lcttcr in a colutnn arc nol 
significantly different at P < 0.05. 
bugs. IS 2761 and IS 9692 were non-preferred for 
feeding but the bugs oviposited successfully in the 
spikelets of these genotypes. adults was slightly less when the nymphs were 
reared on IS 9692, IS 17610 and 1S 17645. How- 
rln~ibio.vj.s. Post-embryonic development was ever, in IS 2761 and IS 17618, fifth-instar and 
prolonged by 1-2 days on IS 17645 and 1 S 17610 adult mass was at par with IS 17645. Very low 
compared to CSH 1, CSH 5 and CSH 9 levels of antibiosis can be attributcd to IS 9692, 
(Table 4). The mass of fifth-instar nymphs :tnd IS 17645 and IS 17610. Prolonged development 
Tuhle 3. Oviposition behavior of Culocori~ ungusrorus on seven cultivars, ICRISAT Center, 1983-85 
No. of egga:500 florets No .  of florets with eggs,'100 florets 
ralny season postrainy season rainy season postra~ny season 
IS 2761 192 (13.8)"' 235 ( 15.2)'" 
IS 6984 - 184 (13.5)'' 
IS 4692 450 (21.1)" 356 ( IX.9)* 
IS 17645 151 (12.2)" X8 ( 8.9)" 
CSH I 454 (20.9)h - 
CSH 5 254 (15.9)" 344 (18.5)"' 
Swrna 562 (23.7)h 408 (20.2)d 
I Figures In parentheses are square root transformations. Figures followed by the same letter in a column are not signiticantly 
different at P < 0.05. 
'lahlc, 5 .  Survival ( ",, ) of C'alocoris unw.~fufu.r 15-days-after 
release or first-instar nymphs on 8 sc~rphuni genotypcs, 
ICRIS.A'T Center, rainy season 10x5 and postrainy season 
1985-86 
-. - .~ -- .- -- --- 
('ultlv;lr 100 nymphs 250 11yrnpha 500 nymphs Mc:in 
IS 2761 79 77 7 3 76" 
IS 9602 Xh 54 4 1 62,' 
lS17hlO 73 58 3 3 . '5.' 
IS 17618 90 Y7 72 XO'"  
1s 17645 X4 47 3 8 5h.' 
CSlI I X 1 7 5 13 76l' 
('SH 5 O X  K X  0 5 04' 
C'SII 9 Y8 X 5 5 Y  tc I "' 
Mc;lli X X 7 2  60 
- -- -- 
SF l i ~ r  conrparlng 
Gc11otypc1 i 14 
Infeatation Icvt ' l~ 1_4Y 
Cicnolypcs r ~ n f e s t ; ~ t ~ o n  Icvcl\ i 6 0  
- - .- - - - 
F I ~ I I I . C ~  l ( ~ l / < ) ~ c d  1)) tlic wnIc  Icttcr I I I  a column :Ire I I O L  \~g i i~ t i ca r~ t l )  
d~f i c~ .cn t  a1 P .: O.(l5 
and lower insect ~ n a s s  may be due to poor nutri- 
tional quality of the grain and;or antifeedanti 
antibiotic effects of secondary plant substances 
present in these genotypes. Sex ratio was < 1 on 
IS 2761 and relatively higher (>  2) on CSH 5. 
Further studies are needed to understand the 
genotypic effects on sex ratio in C'. rrrrglc.rtatlr.c.. 
Survival of nymphs was lower on 1 S 17645, IS 
17610, and IS 9692 across infestation levels 
(Table 5). At 250 and 500 nynlphs per panicle. IS 
17610, IS 17645 and IS 9692 had significantly 
lower bug survival than the susceptiblc checks. At 
100 nymphsipanicle, the diff'erences in bug sur- 
vival were less pronounced. Head bug survival 
decreased with increasing infestation level, which 
partly may be attributed to crowding. The dif- 
ferences between resistant and susceptible geno- 
types were more apparent at higher levels of infes- 
tation. 
C'onsumption und utilization of jood. Consunip- 
tion index (CI) was lower on IS 6984 compared 
with IS 2761, CSH 5 and Swarna (Fig. 5). ECI 
and GR were very low on IS 6984, followed by IS 
2761. Swarna was most suitable for the growth 
FIR. 3. lnd~ces  of consumption and ulil~zatior.r of food by the 
fifth-instar nymphs o n  four genotypcs (Cl = Consumption 
index, ECI = Efficiency of conversion of inquested food into 
body matter and GR = Growth rate) (postrainy season, 
1084:85). 
0 CSH 5 




I.?g. 6. Indices of consumpt~on  and ut~lizatior~ of food h> thc 
lifrh-insrar nymphs of C'. co7~u.,tc1ruc in threc culttvarh at t ~ o  
stages of gram dcveiopmonr (postralny season. 198.7 8 3 )  (CI, 
EC1 and GK - sec Fig, 5 )  
and development of fifth-instar nymphs. C S H  5 
was relatively better than IS 6984 and IS 2761, 
but quite inferior as compared with Swarna. 
ECI and GR were lower on IS 6984 and IS 
2761 as compared with the susceptible check, 
CSH 5 (Fig. 6). However, differences in ECI and 
G K  were not significant betwecn IS 2761 and 
CSH 5, and IS 6984 and CSH 5 on 20-day-old 
grain, respectively. CI and GR were lower on 
20-dq-old grain of IS 2761 and slightly higher on 
IS 6983 compared with 12-day-old. This may bc 
due to differential biochemical changes in the 
grain during dcvelopn~cnt in these genotypes. 
Cultivar. nonpreference is thc r c s ~ ~ l t  of chemical 
and,'or ~norphological ch:tracteristics of the host 
plant. It is an important component in host plant 
selection by head bugs for feeding and oviposi- 
tion. Cultivar differences in host plant preference 
by head bugs were obscrvcd undcr field and labo- 
ratory conditions. IS 2761, IS 6984. IS 9692, IS 
17610. IS 17618, and IS 17645 displayed sorne 
dcgrec of nonprekrence both at flo\vcring and 
milky stage. This may be attributed to diff'erential 
rlttraction, and:or differential host acccptancc 
lifter landing and long term suitability of the host 
plant. t-lowever. nonprefercncc does not seem to 
bc strong enough. and is eliminated under no- 
choice conditions. e.g., almost the same number 
of bugs were attracted to the panicles or IS 2761, 
IS 17618 and C S H  1 undcr no-choice confine- 
mcnt tests. Similar observations have been 
reported for sorghum shoot f ly  (Arht~rigoti~~ .soc.c,trz(l 
Kond.) (Jain & Rhatnagar, 1967) and sorghum 
midge (Contorinilr .sor,icolrr Coq.) (Harris. 1961 ; 
Sharrna cr ul., 1988). However, nonpreference 
can be used as a component of resistance to hcad 
bugs in combination with other mechanisms of 
resistance. 
Keduccd oviposition is also an important com- 
ponent of resistance. Differences in oviposition 
wcre evident under no-choice conditions in the 
headcage. 
.Antibiosis to head bugs in prolonging the dcvel- 
opmental pcriod or reducing insect mass was evi- 
dent when the nymphs were reared on IS 9692, IS 
17645 and IS 17610. These effects wcre not large 
enough to be a major component in cultivar 
resistance. Antibiotic effects of resistant cultivars 
on head bugs were also evident on the con- 
suniption and utilization of food by the head bugs. 
This may be due to the poor nutritional quality or 
antifeedantlantibiotic effects of secondary plant 
substances. Cultivars with a high concentration of 
secondary plant substances are not suitable for 
direct human consuniption although such geno- 
types can be useful in brewing industry or in alter- 
nate uses of sorghum grain after pearling or 
chemical treatment (Novcllie, 198 1 ). 
Cultivar preference, reduced oviposition, and 
antibiosis were identified in our studies as com- 
ponents of resistance to head bugs in sorghurii. 
Different genotypes have diffcrcnt conibinations 
of factors contributing to hcad bug resistance. 
Sincc levels of resistance t o  head bugs in the 
identified sources are low, efforts should be n~ade  
to combine resistance from diverse sources to 
increase the levels and diversity of resistance to 
hcad bugs. 
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Resume 
Diterminrsme de I ~ I  rc;si.ctanc,e du qorgho u Calocor~s 
angustatus 
Les niecanismes de la resistance du sorgho $ la 
punaise C. argustutus ont ete examines 3u champ 
et au laboratoire. 
Les preferences des adultcs ont ete examinees 
avec choix multiples au chanip et au laboratoire 
sur les 5 cultivars relativement nioins sensibles 
(IS 2761, IS 9692, IS 17610, IS 17618, IS 17645) 
compares aux hybrides commerciaux tres sensi- 
b l e ~  (CSH I ,  CSH 5, CSH 9). Les difTerences ont 
&ti. confirmhes avec des choix binaires au labora- 
toire. L'absence de preference pour un cultivar est 
une des composantes dc la resistance du sorgho 
i la punaise. Mais I'absence de preference n'est 
cependant pas prouvee en cage au champ au par 
des experiences en olfactometre sans choix au 
laboratoire. 
La ponte a ete etudie sur 8 'genotypes' pendant 
la saison des pluies de 1983 et sur 6 genotypes 
pendant la saison des pluies et apres celle-ci en 
1983-84. Les resultats montrent que la reduction 
dc la pontc est unc composante importante de la 
resistance sur IS 17645. IS 17610 et IS 17618. 
Pour definir le niveau d'antibiose, I'etude du 
cycle a ete menee au laboratoire sur 5 cultivars 
relativement peu sensibles (IS 2761, IS 9692, IS 
17610, IS 176618, IS 17645) et 3 sensibles (CSH 
1 ,  CSH 5. CSH 9). Le dkveloppen~ent post- 
enibryonnaire cst prolonge d'un jour au deux 
quand les larves sont elevees sur grains laiteux de 
IS 17610 ou IS 17645. Les larves de 5' stade et 
Ics adultcs ont des poids plus faibles sur IS 17610 
et IS 9692. 
Les indices de consonimation et d'utilisation 
des aliments ont Cte calculcs pour IS 2761. IS 
6984, CSH 5 ct Swarna; I'utilisation de grains de 
IS 2761 et IS 69883, coniparee aux grains dcs 
cultivurs CSl1 5 et Swarna, cst relati~wnent 
rnoins cficace. C1 et GR sont plus faibles sur 
grains d'lS 2761 de 20 jours que de 12 jours. 
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